of Americans without financial accessibility to dental care and health care became a great concern for the government and, therefore, Medicaid was established in 1965 as Title XIX of the Social Security Act to provide health care to certain low-income individuals. 2 Since that time accessibility to oral health care has improved due to an increase in dental insurance plans and the advent of the Medicaid program. Despite this, in a report in 2000, U.S. Surgeon General Satcher identified a "silent epidemic" of dental and oral diseases that burden some population groups. He called for a national effort to improve oral health among all Americans. The report identified poor Americans, especially children and the elderly, as the victims of the worst oral health care. 3 Capilouto identified the same problem in 1988. He stated, "While many herald the decline of diseases and the physiological and psychosocial ravages left in their wake, epidemiological studies show that a disproportionate degree of unmet need still exists among certain segments of the population that are more likely to be black, of lower socioeconomic status, and the recipients of little dental care." 4 The most significant public assistance programs designed to improve access to services by low-income persons are the state Medicaid programs. 4 The goal of these programs is to care for the poor by eliminating financial barriers and increasing their ability to be treated within the mainstream of the heath care system. Mainstreaming is supposed to increase access to services through a wider geographic distribution of service providers. The alternative of providing care at public health clinics limits access geographically depending on the location of the clinics. Unfortunately, substantial evidence shows that access to health service for Medicaid recipients is restricted by providers who are reluctant to participate in the Medicaid program. Provider participation in Medicaid has been declining since at least the mid-1970's. 5 The Office of Technology Assessment of the U.S. Congress published a 1990 report reviewing the Medicaid dental programs in seven states and raised serious concerns about the lack of access to dental care for Medicaid-eligible children. 2 The Virginia Department of Medical Assistance Services (DMAS) stated that the number of children eligible for dental services through Medicaid is on the rise. They reported that in 1993, there were 328,090 eligible children in Virginia of whom less than 20% received any preventive dental services. 6 In 1998 that number grew to 370,249 with only 26% receiving at least one dental visit through Medicaid. The low rate of dentist participation in the Medicaid program is one of the major problems in Virginia and is a key reason why so many eligible children have not received dental care. Dental provider participation in Medicaid has been decreasing, yet the number of dentists within the state has continued to rise. DMAS reported 1024 Medicaid providers in 1995 and 646 providers in 2001, nearly a 37% decrease. Of the 646 participants, only 261 (40%) provided a significant level of service (>$10,000).
The problem is evident. There is a tremendous need for Medicaid dental services, but there is a lack of Medicaid-participating dentists. A few studies have endeavored to identify why dentist involvement is so low.
In 1990, telephone interviews were conducted with 92 dentists in California by
Damiano et al. to determine factors affecting their decisions to participate in the California
Medicaid program. 5 Low fees, denial of payment and broken appointments by patients were identified as the three most important problems with the program. The most often cited problem with the Medi-Cal Program was low fees. A 1996 study conducted in Iowa supported the findings in California. 7 Dentists cited low fees and broken appointments as the biggest problems with the Iowa Medicaid program.
A 1993 survey sent to 41 pediatric dentists in North Carolina by Venezie et al.
showed that seventy-five percent of them limited their Medicaid participation. 2 All of these studies identify low reimbursement and broken appointments as being the greatest deterrents for Medicaid participation among dental care providers. Other studies have focused on determining whether a difference truly exists in appointment keeping behavior between Medicaid vs. self-pay patients.
A study conducted in 1969 by DiStasio comparing appointment-keeping behavior of Medicaid and private-pay patients in orthodontic and general dental practices in Massachusetts found that Medicaid patients were more likely to fail appointments than private-pay patients. 10 No studies have evaluated the appointment keeping behavior of orthodontic patients specifically. The purpose of this study, therefore, was to determine whether a difference exists between Medicaid and non-Medicaid Orthodontic Patients and whether that difference is significant.
6
Methods
This retrospective study involved 707 orthodontic patients being treated by orthodontic residents at Virginia Commonwealth University. Patients were classified as "active" orthodontic patients if they were undergoing orthodontic treatment with appliances. Patients in an observation phase or retention were not considered active. All active patients as of July, 2003 were included in the study and they are described in Table   I . Patients were categorized as Medicaid or non-Medicaid patients and appointment behavior was evaluated for each group. Non-Medicaid patients were those whose orthodontic treatment was being paid for out-of-pocket or by non-Medicaid third party coverage. Services rendered for Medicaid patients were paid for by state governmentallocated funds. Patient numbers, rather than names, were used to maintain anonymity.
The researcher was blinded to whether patients were Medicaid or non-Medicaid during the data collection phase of the study.
Appointments were evaluated as "kept" or "broken". An appointment was considered "Broken" if the patient failed to show up for the appointment or if the patient canceled on the day of the scheduled appointment.
active patients were tracked using the clinic's OPMS database (PracticeWorks, Atlanta, Georgia). Each patient's appointment keeping history was evaluated individually by manually accessing their individual electronic chart. The total number of appointments scheduled and the total number of failed appointments for each patient were then recorded on a Microsoft Excel spreadsheet to be analyzed statistically.
A Two-Way ANOVA was used (P<0.05) to evaluate whether there was a significant difference in the number of failed appointments between the two patient populations and to analyze the differences in appointment failure rates between the two groups based on the patient's gender.
8
Results

Overall Differences
The mean and total number of appointments made, the mean and total number of appointments kept, and the mean and total number of appointments missed for Medicaid and non-Medicaid patients were calculated. These data are included in Table II and Table III . A two-way ANOVA showed that there was a significant difference in the mean number of appointments missed between Medicaid and non-Medicaid patients (df=1, P<0.0001).
Differences Between Genders
The appointment behavior of the two populations, stratified by patient sex, is shown in Table IV . There was a significant difference in mean number of appointments missed by females versus males (P=0.0018). These results are shown in Table V . At a significance level of 0.05, there were no significant interactions between sex and Medicaid status indicating that differences in appointments missed between Medicaid and non-Medicaid patients was consistent across genders. 
Discussion
State Medicaid programs have made it possible for low-income persons to have their oral health care treatment needs, including orthodontics, addressed. However, many of these individuals have limited care options based on the lack of participating providers.
Studies have shown that the low rate of participation in Medicaid programs by dental practitioners may be linked to poor appointment-keeping behavior.
In this study, the appointment-keeping behavior of Medicaid and non-Medicaid orthodontic patients was evaluated. Using data from 707 active orthodontic patients being treated by orthodontic residents at Virginia Commonwealth University, patient appointments were categorized as "kept" or "broken". The results revealed that there was a significant difference in the number of failed appointments between the groups depending on Medicaid status (P<0.0001). The Medicaid patients failed 247(15.4%) of 1609 appointments and non-Medicaid patients failed 367(8.3%) of 4438 appointments.
Additionally, these data showed that although Medicaid patients accounted for only 26.6% of all appointments, they were responsible for about 40% of all appointment failures with a failure rate of 15.4%.
Appointment-keeping behavior was also compared between male and female patients to determine if gender influenced appointment failures within groups and across groups. Female patients showed a slightly higher failure rate than male patients, 11.0% versus 10.4% respectively (P<0.05).
The results of this study, even though conducted on orthodontic patients, are in agreement with previous studies demonstrating that Medicaid patients in general have a higher appointment failure rate than non-Medicaid patients. The average broken appointment rate nationwide in Medicaid dental clinics is 30% according to the American Dental Association. 14 With such a high appointment failure rate, it is apparent why provider participation is so low. A 1993 survey of Texas dentists showed that 83% of Medicaid-providers would see more Medicaid patients if they had less broken appointments. 15 Lamberth stated that broken appointments by Medicaid patients directly impacts the practitioner's decision to accept or not accept Medicaid insurance. 12 Even though low reimbursement is considered the principal deterrent in accepting Medicaid patients, a missed appointment generates no income. Additionally, a failed appointment is one that could have been used for another patient. Non-participating dentists in North
Carolina ranked broken appointments as the second most important reason for not accepting Medicaid insurance. 2 Reluctant or nonparticipating providers often cite the disutility of "providing care to a population that chronically breaks appointments, fails to comply with treatment recommendations, and places little value on the care it receives." 4 Medicaid was intended not only to increase access for those unable to afford health care, but also to promote delivery of that care in office-based, primary care settings.
Limited-provider participation significantly inhibits achievement of both goals. 16 As a result of the cited problems with Medicaid, the goal of mainstreaming patients is not being met. The distribution of patients is heavily skewed toward a relatively small number of practices with a relatively high percentage of Medicaid patients. Because participating and non-participating dentists have expressed similar concerns about the Medicaid program, it is likely that providers will become non-providers in the future if these problems are not addressed. 5 To be able to address the problem of broken appointments with Medicaid patients, it is important to evaluate the reasons why these patients miss their appointments. Very few studies have attempted to address the reasons for broken appointments. 17 Capilouto suggested that policy makers require doctors to agree to accept Medicaid patients to become licensed. 4 A more favorable income tax rate as practices increase their Medicaid populations was another of his suggestions. He emphasized that deferred dental treatment often results in more expensive care and unattended dental problems diminish health and the quality of life.
Virginia's solution to the problem was the formation of the Dental Advisory Committee to advise the Virginia Department of Medical Assistance Services (DMAS) on how to increase provider participation in Medicaid and address problems such as low reimbursement rates, claims processing, pre-authorization, and failed appointments. 6 The advisory committee encourages dentists from across the state to give input on how to improve the Medicaid program and increase participation. A proposal to remove preauthorization requirements for dental services for children under 21 is under consideration.
With determination from each state to improve its Medicaid program, changes can be made and provider-participation can increase.
This study evaluated the differences in appointment-keeping behavior between Medicaid and non-Medicaid orthodontic patients. Data from electronic charts of orthodontic patients at Virginia Commonwealth University were audited for all active patients over a period of one year (n=707). Appointments were categorized as "kept" or "broken" based on the patient failing to present for an appointment or a same-day cancellation of an appointment. Patients were categorized as Medicaid or non-Medicaid patients and gender was recorded.
There was a statistically significant difference in the number of appointment failures between Medicaid and non-Medicaid patients (P<0.0001). Medicaid patients exhibited a higher failure rate (15.4%) than non-Medicaid patients (8.3%). Although within-group gender differences were not significant, across-group differences showed that females had slightly higher failure rates than males (P<0.05).
The findings from this study support the concern among dental practitioners that 
